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Experimental Section% NMR spectra were recorded at 90 MHz or 400 MHz. *H chemical shifts are reported
referenced to the solvent (CHD2CN 51.93, CD3COCHD2 52.04) as an internal standard. 31P
NMR spectra were recorded at 90 MHz and referenced to external 85% aqueous H3PO4.
THF was distilled from Na/benzophenone. CH2CI2 was distilled from CaH2 under argon.
CH3CN was dried over activated 3A Linde sieves for 24 hrs and distilled onto freshly activated 3A
sieves for storage in the dry box. Acetone and ethanol were spectral grade in quality and used as
received. The syntheses of (dimethylamino)diphenylphosphine and
tetracarbonyl-bis(/x-3,5-dimethylpyrazolyl)diiridium(I) were prepared according to previously
established procedures. All other chemicals were of reagent grade or better and were used as
received.
iV-(4-hydroxyphenyImethyl)pyridinium (2a). To a solution of /?-cresol (21.13 g,
0.195 moles) in dry THF (30 mL) was added triethylamine (27.2 mL, 0.195 moles). After 10 min
of stirring acetylchloride (13.9 mL, 0.195 moles) was added slowly. The solution was stirred for
~30 min to ensure complete consumption of the starting material. The product was separated from
the insoluble byproducts by filtration, the solvent was evaporated in vacuo, and the crude product
was fractionally distilled yielding ACO-C6H4-CH3 as a colorless liquid (24.4 g, 0.163 moles). To
a solution of ACO-C6H4-CH3 (24.4 g, 0.163 moles) in CCI4 (50 mL) was added freshly
recrystallized N-bromosuccinimide (28.9 g, 0.162 moles)and r-butyl hydroperoxide (0.1 mL).
The reaction vessel was fitted with a condenser and the mixture was stirred vigorously and heated
to reflux for 15-25 min. The solvent was removed in vacuo leaving AcO-Cgfy-C^Br as a
yellow oily residue. AcO-Cgfy-C^Br (2 g) without further purification was then dissolved in
neat pyridine (20 mL) and stirred for 24 hrs. The pyridinium salt, AcO-CgH4-CH2-py+Br", was
collected by filtration and dried under vacuum at 40°C yielding. To a solution of ACO-C6H4-CH2-
py+Br" in H2O (30 mL) was added 48% HBr (0.5 mL). The reaction was stirred vigorously for
24 hrs. followed by the addition of a large excess of sat. ammonium hexafluorophosphate in H2O.
The hexafluorophosphate salt of HO-Cg^-C^-py* was separated from the solution by filtration
and washed extensively with H2O until the washings were of neutral pH: ^H NMR (400 MHz,
CD3CN)  5.60 (s, 2 H), 6.88 (d, 2 H), 7.32 (d, 2 H), 7.98 (t, 2 H), 8.48 (t, 1 H), 8.68 (d, 2
H).
iV-(4-hydroxyphenylmethyl)quinuclidinium (3a). The synthesis of this complex was
conducted by the same procedure as described for 2a except quinuclidine was used instead of
pyridine. The reaction of 1 eq of quinuclidine with AcO-Cg^-C^Br was conducted in THF: *H
NMR (400 MHz, CD3CN)  1.88 (m, 1  ), 3.31 (t, 6  ), 4.08 (s, 2 H), 6.82 (d, 2  ), 7.10 (d,
2 H).
4-ter/-butyl-</V-(4-hydroxyphenyImethyl)pyridinium (4a). The synthesis of this
complex was conducted by the same procedure as described for 2a except 4-r-butylpyridine was
used instead of pyridine. The reaction of 1 eq of 4-i-butylpyridine with AcO-Cgfy-C^Br was
conducted in THF. The bromide salt was converted to the tetraphenylborate salt: Bromide salt;'h NMR (400 MHz, DzO)  1.38 (s, 9  ), 5.31 (s, 2  ), 7.81 (d, 2  ), 8.31 (2 H).
4-amido-iV-(4-hydroxyphenylmethyl)pyridiniuin (5a). The synthesis of this
complex was conducted by the same procedure as described for 2a except isonicotinamide was
used instead of pyridine. The reaction of 1 eq of isonicotinamide with AcO-Cg^-C^Br was
conducted in THF: *H NMR (400 MHz, CD3CN)  5.64 (s, 2 H), 6.89 (d, 2 H), 7.34 (d, 2 H),
H-5P9'm^u
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8.23 (d, 2  ), 8.80 (2 H). Anal. Calcd for C13H13F6N202P: C, 41.73;  , 3.50; N, 7.49.
Found: C, 41.71;  , 3.50;  , 7.06.
iV-(4-hydroxyphenethyl)pyridinium (6a). 4-hydroxyphenethyl alcohol (2.56 g,
18.53 mmoles) was added to 48% HBr (35 mL) and stirred for 3 hrs at 90°C upon which dark
red-brown droplets separated from solution. The reaction mixture was poured onto ice, extracted
with ether (3  30 mL), washed with H2O until the washings were at neutral pH (6  30 mL),
dried with anhydrous MgSC>4, and solvent removed leaving a white solid. The crude product was
recrystallized from hot cyclohexane yielding 1.47 g of white needles. /J-(p-hydroxyphenyl)ethyl
bromide (0.40 g) from the previous step was added to neat pyridine (3 mL) and stirred for 5 hrs at
40-50°C. The ensuing ppt was collected by filtration, washed with hexane, metathesized to the
hexafluorophosphate salt and washed three times with H2O yielding 100 mg of the desired
pyridinium salt: 'h NMR (400 MHz, CD3CN)  3.16 (t, 2 H), 4.69 (t, 2  ), 6.70 (d, 2 H), 6.93
(d, 2 H), 7.92 (t, 2 H), 8.43 (d, 2 H), 8.48 (t, 1 H).
iY-(4-liydroxyphenyl ropyOpyridinium (7a). The synthesis of this complex was
conducted by the same procedure as described for 6a except that 4-hydroxyphenylpropyl alcohol
was used instead of 4-hydroxyphenethyl alcohol: 'H NMR (400 MHz, CD3CN)  2.17 (tt, 2 H),
2.48 (t, 2 H), 4.39 (t, 2 H), 6.58 (d, 2 H), 6.89 (d, 2 H), 7.78 (t, 2  ), 8.30 (t, 1 H), 8.53 (d,2
H).
Ph2P-0-C6H4-CH3 (lb). To a degassed solution of /7-cresol (1.83 g, 7.0 mmoles) in dry
THF (100 mL) under an argon atmosphere was added triethylamine (2.59 mL, 18.6 mmoles) via
syringe. After ~1 min of stirring, chlorodiphenylphosphine (3.43 mL) was added slowly via
syringe (5 min). Upon contact with the solution, insoluble triethylamine hydrochloride precipitated
from solution. The reaction mixture was stirred for 15 min to ensure complete consumption of the
starting materials. The solid was removed from the solution by filtration, the solvent was removed
and the crude product was distilled, collecting the product between 145° and 180°C at ~10"2 torr:31P{1H} (90 MHz, CD3COCD3)  109.8.
Ph2P-0-C6H4-CH2-py+ (2b): 31Pi1H) (90 MHz, CD3CN)  111.2,
Ph2P-0-C6H4-CH2-Quin+ (3b): 3lP{iH} (90 MHz, CD3CN)  110.4,
Ph2P-0-C6H4-CH2-py+-tB (4b): 31P{1H}(90 MHz, CD3CN)  110.4,
Ph2P-0-C6H4-CH2-py+-Am (5b): 31P{1H) (90 MHz, CD3CN)  110.9,
Ph2P-0-C6H4-(CH2)2-py+ (6b): 31P{1H} (90 MHz, CD3CN)  110.3,
Ph2P-0-C6H4-(CH2)3-py+ (7b). In all cases, the syntheses of these phosphinite
ligands were accomplished by the following procedure: 0.5 g of the appropriate phenol was
dissolved in CH3CN (~2 mL) in a dry box, followed by the addition of
N,N-dimethyl-P,P-diphenylphosphine, Ph2PNMe2 (1 eq) in CH3CN. The reaction was stirred
for 1 hr, then transferred to a Schlenk flask. The solvent was removed in vacuo outside the box,
leaving an oily residue which was not further purified owing to the extreme air-sensitivity of the
phosphinite ligands.
The iridium complexes were all synthesized by a similar procedure. A concentrated
acetonitrile solution of the phosphinite (2.1 eq) was added to an acetonitrile solution of [  (µ-
pz*)(CO)2l2 0 eq) in ^e dry box (the scale of this reaction was typically 100-200 mg of [Ir(/x-
pz*)(CO)2]2)· An immediate liberation of carbon monoxide gas was observed with a
corresponding change in solution color from orange to orange/red. The reaction mixture was
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stirred for ~2 hrs to ensure complete consumption of the starting materials. CH3CN was removed
in vacuo, leaving in all cases an orange/red residue, which was taken up in a minimum of
dichloromethane. Addition of excess ethanol to the saturated, deep red solutions precipitated the
iridium(I) products as light orange powders. Ma Analysis: Calculated for  ^5  48 4 4 2: C,
49.42; H, 3.98;  , 4.61. Found C, 49.19; H, 3.96; N, 4.69. PCO Analysis: Calculated for
Ir2C58H52F12N604P4: C, 42.65;  , 3.21;  , 5.15. Found: C, 42.34;  , 3.18; N, 4.96. PCla
Analysis: Calculated for Ir2C6oH56F]2Ng04P4: C, 43.38;  , 3.40;  , 5.06. Found: C, 44.26; H,
3.38  , 4.60.
Ma: *H NMR (400 MHz, CD3COCD3)  1.97 (s, 6 H);-2.14 is, 6 H), 2.27 (s, 6 H), 5.37
(s, 2  ), 7.13 (d, 4 H), 7.24 (d, 4 H), 7.96 (d, 4 H), 8.28 (d, 4 H); 31 {' } (90 MHz,
CD3COCD3)  100.4,
PCla: ' NMR (400 MHz, CD3CN)  1.95 (s, 6  ), 2.00 (s, 6 H), 5.65 (s, 4 H), 5.38 (s,
2 H), 6.95 (d, 4 H), 7.89 (d, 4  ), 8.17 (d, 4 H), 7.98 (t, 4  ), 8.51 (t, 2 H), 8.67 (d, 4 H);31P{JH} (90 MHz, CD3CN)  102.5,
PClb: !H NMR (400 MHz, CD3CN)  1.97 (s, 6  ), 2.00 (s, 6 H), 5.59 is, 4 H), 5.38 (s,
2 H), 6.82 (d, 4 H), 7.89 (d, 4  ), 8.18 (d, 4 H), 7.95 (d, 4 H), 8 55 (d, 4 H); 31P{1H) (90
MHz, CD3CN)  102.5,
PClc: ]H NMR (400 MHz, CD3CN)  1.95 (s, 6  ), 2.18 (s, 6 H), 5.62 (s, 4 H), 5.59 (s,
2  ), 6.91 id, 4 H), 8.24 (d, 4 H), 8.75 (d, 4 H); 3IP{ 1H} (90 MHz, CD3CN)  102.3,
PC2: * NMR (400 MHz, CD3CN)  1.96 (s, 6  ), 2.12 (s, 6 H), 3.23 (t, 4 H), 4.72 (t, 4
H), 5.43 (s, 2  ), 7.08 (d, 4 H), 7.53 (d, 4  ), 7.90 (d, 4  ), 8.19 (d, 4  ), 7.91 (m, 4 H),
8.45 (t, 2 H), 8.46 (d, 4 H); 31P{1H} (90 MHz, CD3CN)  101.0,
PC3:  NMR (400 MHz, CD3CN)  1.95 (s, 6  ), 2.10 (s, 6  ), 2.30 (tt, 4 H), 2.67 (t, 4
 ), 4.50 (t, 4 H), 5.5.39 (s, 2  ), 7.16 (d, 4 H), 7.52 (d, 4  ), 7.90 (d, 4  ), 8.21 (d, 4 H),
7.99 (t, 4 H), 8.48 (t, 2 H), 8.62 (d, 4 H); 31P{1H} (90 MHz, CD3CN)  100.6:
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Figure SI. Absorption spectrum ( ) and luminescence spectrum (-·—·-) of Ma in acetonitrile
solution at room temperature.
